A remarkable outcome of these experiments is that the energy loss W(f) does not depend, at all 82 frequencies, on the cross-sectional area of the sample (Fig. 1 , SMC type A). The same occurs in the 83 SMC type B. This finding implies that grain-to-grain conductivity phenomena, either due to random 84 metallic contacts through the binder [14] or capacitive effects at high frequencies can be 85 disregarded from the viewpoint of losses. With the eddy current paths confined within the particles, 86 a good simplification is introduced in the loss analysis, because one can concentrate on the behavior 87 of the individual particles and their statistics. To start with, we calculate the classical loss 88 component W cl , which in this case is the contribution that would originate if all particles were 89 magnetized at the same uniform rate imposed to the sample as a whole. Scanning electron 90 microscope images permit one to appreciate size and morphology of the particles and their 91 distribution. The cross-sectional area S part of each particle is determined from a number ofmicrographs using an image processing software. Their shape is irregular (Fig. 2) The strong reduction of Wcl(f) ensuing from the reduction of the particle size is apparent. By 101 associating it to a concurring reduction of Wexc(f), one gets that, in spite of higher Whyst, the total 102 loss W(f) in the fine-grained SMC type B becomes lower than in the coarse-grained SMC type A 103 beyond about 2 kHz. 104
As known, the excess loss arises because the dynamic magnetization process, like the 105 quasi-static one, is inhomogeneous in nature. However, since the eddy-current counterfields become 106 stronger with increasing frequency and they have to be compensated by the applied field in order to 107 keep a given magnetization rate ‫ܬ‬ p ሶ , progressive homogenization of this process is concurrently 108 expected. This concept is made quantitative in terms of active magnetic objects (MOs) and their 109 frequency dependence by the statistical theory of losses [13] , which provides the following general 110 expression for the excess loss 111 
